Background. Developing a Program Impact Pathways (PIP) diagram helps identify and clarify the key objectives, processes, activities, and evaluation indicators of school-based nutrition programs. The Mondelēz International Foundation has recently supported the development of PIP analyses for programs in seven countries around the world. The results were shared with other project organizers at a Healthy Lifestyles Program Evaluation Workshop held in Granada, Spain, 13-14 September 2013, under the auspices of the Mondelēz International Foundation.
Introduction
Klasse2000 is the largest national program in Germany that seeks to promote a healthy lifestyle and prevent violence and addiction in primary schools. The curriculum is used in grades 1 to 4 among children approximately 6 to 10 years of age. The program is school-centered to ensure that all children can be reached, regardless of their social backgrounds.
The goal of the Klasse2000 Program is to promote children's health and life skills so as to prevent addiction and violence. Its specific aims are to: » Motivate children to be healthy and convince them that they can contribute to their own health and well-being; » Teach children about their bodies and what they can do to stay healthy and feel good, including diet, exercise, and relaxation;
» Help children develop life skills to know how to deal with anger, fear, stress, and other emotions. The program teaches children how to communicate with others and resolve conflicts without violence. It also teaches critical thinking, empowering children to say "no" to harmful behaviors, especially tobacco and alcohol use.
Historical context and development
The program was initiated by Dr. Pál Bölcskei and developed in 1991 at the Institute for Preventive Pneumology at Klinikum Nürnberg in Nuremberg, Germany. Dr. Bölcskei's encounters with patients suffering from fatal pulmonary conditions motivated him to encourage pedagogical and medical experts to develop a joint preventive program to reach children before their first attempt at using tobacco. He wanted to teach children how their bodies work, increase their interest in the topic of health, and build awareness of the fact that it is possible and worthwhile to maintain good health. While it began as a program aimed at preventing tobacco use, Klasse2000 soon evolved into an extensive plan for promoting overall health and preventing addiction and violence. Children learn to strengthen their competencies regarding health and life skills, key aspects that help to protect them against addictions as well as violent and health-damaging behaviors. Children who know how to deal with stress and negative emotions properly, who can build stable social contacts, and who know they can design their lives themselves have a significantly better foundation for remaining healthy-physically and mentally-over the long term.
Reach
Since 1991, Klasse2000 has reached more than 1 million children. Outreach has increased steadily every year over the past 20 years. In the 2012/13 school year, 18,376 classes with 420,859 children throughout Germany participated in the program, accounting for 13.6% of all primary school classes in the country ( fig. 1) .
Sustainability and scope are the key aspects through which Klasse2000 differentiates itself from other programs implemented in Germany. Klasse2000 is funded by donations and subsidies from diverse organizations and individuals, mainly in the form of sponsorships for individual classes (currently 200 euros per class per school year). In the 2012/13 school year, the program was supported by approximately 8,000 sponsors, including parents, companies, Lions Clubs and other service clubs, schools, associations, foundations, and others. With approximately 1.1 million euros donated between 2011 and 2016, the Mondelēz International Foundation is the largest single sponsor of the program.
Input
Approximately 15 Klasse2000 lessons are conducted per school year, reaching children in grades 1 to 4. "In contrast to most other school-based programs, Klasse2000 is not disseminated by teacher trainings. It is based on personal cooperation between teachers and external experts…from health related professions" [1] . Special lessons on new topics by health promoters are another hallmark of the program; in grade 1, they conduct two such lessons, and in grades 2 through 4, they conduct three lessons per year. These lessons place special emphasis on the subject of health in everyday school life, and their visits are very well received by the children because the presenters bring games and interesting materials to the classroom, such as respiration trainers and small massage balls. They also introduce students to KLARO, Klasse2000's mascot, with whom the children explore how to stay healthy. Throughout Germany, 1,334 Klasse2000 health promoters visit classes. "This long-term cooperation and personal conduct is intended to support fidelity of implementation" [1] .
After a new topic has been introduced by the health promoter, the regular classroom teachers layer on more detail during regular lessons. To be able to do so, teachers and health promoters receive special field-tested material from Klasse2000, including workbooks for teachers, workbooks for students, posters, CDs for motion breaks, puzzles, and games (picture 1). The five main topics of Klasse2000 are healthy eating and drinking, physical exercise and relaxation, liking yourself and having friends, solving problems and conflicts, and thinking critically and saying no, in particular to tobacco and alcohol (picture 2). Throughout Germany, 17 part-time regional coordinators organize the program. Since they coordinate all the local activities, it is essential that they be close to the schools and local officials, as well as to the health promoters they recruit, train, and supervise.
At the headquarters of the Verein Programm Klasse 2000 e.V. association in Nuremberg, 16 staff members (mostly part-time workers) are responsible for organization, management, providing general information to the public, developing the curricula, evaluation, and public relations.
Output and activities
In the 2012/13 school year, Klasse2000 reached approximately 421,000 primary-school students throughout Germany. With each child attending about 15 lessons a year, the number of contacts with children was approximately 6 million.
Klasse2000 lessons and activities carried out by health promoters and teachers include workbook activities, motion breaks, breathing exercises, storytelling, food tastings, role-playing, group work, regular physical exercise and relaxation in class, experiments (e. g., heartbeat before and after moving, exploring the function of the brain in balancing exercises with eyes opened and closed), self-monitoring (children keep a 1-week diary about how long they sleep and how much they move after school), and behavior modification (for 1 week, children reduce their screen time to 1 hour per day; another week, they bring fruits and vegetables every day for school breaks). In grade 4, students conduct interviews with adults regarding alcohol and tobacco use, discovering that many smokers think critically about their own addiction and many adults drink alcohol only on limited occasions. As a result, alcohol and tobacco are not automatically linked to the status of adulthood, and the children are encouraged to develop their own point of view on these topics. In addition, a healthy in-class breakfast is part of Klasse2000, and schools receive a detailed manual with which thirdgrade children can prepare simple, healthy break-time snacks for other students and teachers in the school.
To implement this large-scale program, Klasse2000 is required to retain a large number of health promoters with relevant professional backgrounds (medical or educational professionals with experience working with children). They receive specialized training for each grade they will teach, with 166 training sessions in the 2012/13 school year. The health promoters conduct their lessons in consultation with the teachers. In general, one health promoter is responsible for one class for the entire 4 years of the program. Another priority of Klasse2000 is to engage parents of participating children through informational letters, brochures, an annual newspaper Klaro-Text, and parents' evenings hosted by a health promoter. In 2012/13, the program organized 1,308 parents' evenings. Since the most important information parents receive is by word-ofmouth from their children, the program includes materials children can show their parents, fostering family discussions about The aim of Klasse2000 is to initiate and support the transformation of the participating schools into healthpromoting schools. To promote the highest quality standards, Klasse2000 grants a special achievement certificate to schools that implement the program intensively and incorporate the promotion of health-related issues and the Klasse2000 Program into their policies.
Process evaluation
Klasse2000 has a long tradition of conducting process evaluations. The program is updated continuously and is optimized based on frequent evaluations and new scientific findings. In each school year, teachers and/ or health promoters are surveyed about their experiences and satisfaction. The results demonstrate that the program is largely endorsed by healthcare professionals and teachers and is implemented extensively. Of the lessons suggested to teachers, approximately 75% are used in the classroom [2] . Feedback on the quality of individual lessons is used to optimize the program, and poorly rated lessons are revised. In addition, other key stakeholders, including parents [3] and sponsors, are surveyed periodically regarding their satisfaction with the program.
Impact evaluation
The program's positive impact on initial substance abuse, the atmosphere in class, and the children's knowledge and awareness regarding their health was established by a longitudinal study. The first phase was conducted from 2005 through 2008 by the independent Institut für Therapie und Gesundheitsforschung (IFT-Nord). The children, now aged 13 to 16, were interviewed again for a follow-up study conducted in 2011, 3 years after they had participated in the Klasse2000 Program [4] . This study was conducted to determine whether the positive impact of Klasse2000 was sustained through the seventh grade. It focused on comparing health behavior, knowledge of health issues, and the consumption of cigarettes and alcohol of Klasse2000 children compared with children who did not participate in the program.
The intervention and control groups did not differ by sex ratio, age, and most frequented type of school. The following results were obtained. Good nutrition was mentioned as a concrete way to stay healthy by more children in the intervention group than in the control group. A significantly lower percentage of students in the intervention group than in the control group had smoked at least once (7.9% vs. 19.7%). Among the seventh-graders who already had consumed alcohol secretly, students in the intervention group had consumed significantly less alcohol than those in the control group. Significantly fewer students in the intervention group stated that they usually drank more than two alcoholic beverages per occasion (3.6% vs. 25.9%) and that they have had five or more drinks on one occasion (21.4% vs. 48.2%). More children in the intervention group than in the control group reported that smoking and drinking alcohol were not popular among their friends: 81 % of the intervention group vs. 67.6 % of the control group reported that their friends don´t smoke, 64.7 % of the intervention group vs. 51.6% of the control group reported that their friends don´t drink alcohol.
Quality control
The Klasse2000 Program is updated continuously according to new scientific findings and developments in society. It was reviewed thoroughly after the 2009/10 school year, which established the five major themes around which the program is now focused (see above). Review of the program is carried out under the auspices of the managing director and the department managers for curriculum, evaluation, and regional coordination.
Every school year, the curriculum for one grade undergoes a thorough review. After the first time an updated curriculum is implemented, a survey is conducted among the teaching staff and health promoters regarding its implementation and their level of satisfaction. These surveys are then used to scrutinize the curriculum a second time.
In January 2013, the team designed a new survey to measure Klasse2000 outcomes, which became another important internal source of information on which to base the PIP. Conducted by Prof. Dr. Petra Kolip of the School of Public Health at Bielefeld University, the survey is part of the Mondelēz International Foundation KLARO project. It focuses on the impact of the program on children's nutrition, physical activity, and life skills. As part of the study, parents and teaching staff, as well as the children themselves, were asked questions. The randomized trial with a control-group design and four measurement points seeks to determine whether nutrition and level of physical activity significantly improve in intervention classes in comparison with control classes, and whether any effects on life skills and behaviors can be observed.
Objectives
The objectives of this study were to develop the PIP assessment of the Strong and Healthy in Primary School Klasse2000 Program to refine the primary, secondary, and tertiary objectives of the program; identify Critical Quality Control Points (CCPs); and identify core indicators of the program's impact on healthy lifestyles. Against this background, the Mondelēz International Foundation encouraged Klasse2000 to 
Methods
The PIP analyses were developed between April and September 2013, following a Workshop Evaluation Manual developed specifically for the Healthy Lifestyles Program Evaluation Workshop [5] , where these findings were shared with six other countries. The development of the Klasse2000 PIP manual built upon the Klasse2000 process and impact evaluation systems in place. The PIP diagram was developed by a team of six people; the authors of this article were supported by the Klasse2000 working group responsible for curriculum revisions (the CEO and the heads of curriculum, evaluation, and regional coordination). The discussions focused on the design of a new evaluation study of the impact of the program on nutrition and exercise.
Results
The Klasse2000 PIP analysis illustrates the program activities, processes, preconditions, CCPs, and outcomes ( fig. 2) . For primary schoolchildren to participate in the Klasse2000 Program, four conditions must be met: Klasse2000 needs to recruit and train health promoters, the schools willing to participate must register for the program, the teachers involved must be interested in having their students participate in and benefit from the program, and each class must have one or more donors to sponsor the cost per school year of 200 euros (covering the cost of the health promoters, materials for students, teachers, and health promoters, development and revision of the curriculum, organization of the program, process evaluation, and public relations). The lessons and training sessions must be based on an effective curriculum. To acquire qualified health promoters, attract schools to the program, generate interest among the teachers, and acquire donors, Klasse2000 benefits from word-of-mouth and its public relations activities. Once all conditions are met, the program can be launched, beginning in the first grade.
Each school year (grades 1 to 4), the program includes approximately 15 lessons on health-related issues such as nutrition, physical exercise and relaxation, liking yourself and having friends, solving problems and conflicts, thinking critically, and saying "no. " These lessons are conducted by Klasse2000 health promoters and the children's teachers.
Monitoring healthy lifestyle knowledge and attitudes as well as teaching skills of health promoters and teachers was identified as a CCP for two reasons. Although Klasse2000 has professional background information on the program's health promoters, the program has little information on their teaching skills. Additionally, although the team assumes that teachers involved in the program have some knowledge of health-related issues, teachers' attitudes toward individual topics are unknown. Consequently, there is no guarantee that the teachers will conduct the Klasse2000 lessons as suggested and in the correct order. As a result, monitoring the two sets of adults presenting the program is essential to measuring its potential impact on children.
In addition, the Klasse2000 nonprofit maintains contact with the schools participating in the Klasse2000 Program and strives to support their evolution into health-promoting schools. This ensures that schoolswhich are influential environments for students-are in a position to support the development of knowledge and a positive attitude toward health-related issues, and to actively promote the corresponding behaviors. Heads of schools receive support to develop their institutions into health-promoting schools, including a manual for integrating health topics into daily school life. In addition, Klasse2000 grants a special certificate to schools that implement the program intensively, fulfill the criteria established by Klasse2000, and incorporate the promotion of health-related issues and the Klasse2000 Program into their policies. About 760 out of 3,490 participating schools have been awarded this certificate.
While Klasse2000 operates primarily in the classroom, the home is the most important environment for the development of a child's healthy lifestyle. This is why Klasse2000 seeks to communicate with parents and sends out annual letters explaining the year's topics and what they can do to practice them at home. Parents also receive a brochure with tips and advice on how they can help their children to grow up healthy. The program has found that it is generally more difficult to involve parents of socially disadvantaged children-who often have more exposure to health risksthrough these channels than families who are more advantaged [6] . As a result, the program also works to reach parents through their children. Klasse2000 lessons involve materials children can take home and show their parents to encourage family conversations about what the children have learned.
Another CCP is the level of intensity with which schools and families support the children in developing knowledge and a positive attitude toward health-related issues. Not all communications reach the correct addressees (principals, parents, etc.), and even if they do, the recipients may not be interested or willing to promote health. Also, children's access to healthy food and physical activity varies.
Throughout the approximately 60 lessons held for children from grades 1 to 4, children strengthen their knowledge of health-related issues. The program helps children develop a positive attitude toward healthy lifestyles by creating engaging information adapted to suit each age group, conveying the information through interactive activities and other techniques that engage children, and using KLARO, the program's mascot, to make learning fun. The children broaden their knowledge by participating in experiments and games; this maximizes the benefit of the lessons conducted by the health promoters, while also making them a highlight of the children's school routine. This is all to fulfill the primary objective of Klasse2000: for children to acquire life skills and knowledge about their health to enable them to make healthy decisions throughout their lives. Based on these primary objectives, the secondary objectives of Klasse2000 are for children to improve their diets and level of physical fitness and lead fun, healthy, and active lives; to develop personal and social skills; and to think critically. Once these secondary objectives have been achieved, the tertiary objectives can be tackled. These include preventing addiction, violence, chronic disease, and obesity to promote an overall healthy lifestyle and corresponding outcomes.
To assess the success of Klasse2000 in meeting these objectives, the team developed a series of program impact indicators in cooperation with Bielefeld University in 2012. The hypothesis of this study was that students who participate in Klasse2000 eat more healthily and exercise more than students who do not participate in the program. The PIP analysis confirmed the importance of continuing to measure these indicators.
Target indicators for dietary habits included children's knowledge of the importance of a healthy diet; access to healthy snacks during breaks, as measured by a lunchbox check in a subsample of the class groups; access to breakfast and healthy snacks; the frequency and quantity of consumption of fruits, vegetables, sweetened and unsweetened drinks, fast food, and sweets; and children's body mass index (BMI) calculated from height and weight data provided by their parents.
Target indicators for exercise habits included children's knowledge about health-enhancing physical activity; children's attitudes toward physical activity; and the frequency and extent of physical activity in school and during free time, including preferences regarding leisure activities (sitting or moving), average daily screen time, how the children get to school, and membership in sports clubs.
The study also encompasses questions on life skills, such as the ability to relax, level of well-being in class, and behavioral strengths and weaknesses. Psychological strengths and abnormalities were measured based on the Strengths and Difficulties Questionnaire (SDQ), a standardized method used to compare responses with those given in a large national survey on children's health (KiGGS) [7] .
The PIP assessment led to the identification of the following specific CCPs:
Children's knowledge, attitudes, and behaviors concerning health-related issues following the program (referred to as post-KAB). This CCP is the most important. Positive results have been recorded regarding tobacco and alcohol, and an evaluation regarding nutrition, exercise, and life skills is under way. The next evaluation could focus on the effect of Klasse2000 on the prevention of violent behavior.
Teaching skills of the health promoters. Lessons conducted by health promoters are the central element of Klasse2000. In the survey, most teachers gave the health promoters excellent grades. However, the regional coordinators must be sure to learn about any problems at an early stage and find solutions in a timely manner before a school decides to discontinue the program.
Level of satisfaction of the teachers with the program. Teachers will convey the Klasse2000 lessons only if they are convinced of the high quality of the program. In the survey, respondents were asked only whether teachers conducted the lessons as suggested. However, they were not required to state whether the lessons were conducted in the planned order. Since the lessons build on one another, this information might be useful for the successful implementation of the program, which also should be a topic in the survey.
Finding and retaining donors. A school will look for new sponsors for Klasse2000 classes only if the persons responsible are convinced of the program's usefulness. The level of satisfaction of the sponsors-for example, with the impact of the program, the contact they were able to establish with the children, or the way their donations have been managed-is essential to the funding of the program.
Communication with parents. Parents must be asked repeatedly about their knowledge of the contents of Klasse2000 and about the methods they use within the family to strengthen the message. Even though Klasse2000 is aimed directly at students, rather than parents, we should learn more about whether the children share the contents of the Klasse2000 lessons at home and to what extent they are implemented in the families. Depending on the responses, we may need to develop new methods and media to communicate with parents so that lessons are reinforced in the home environment.
Support of the children's environments, particularly schools. Healthy lifestyle should become an important topic at the whole school level, not only in the Klasse2000 lessons. The impact of the Klasse2000 Program increases if the children have opportunities to move during breaks and in class, get healthy break-time snacks in school, and are guided by rules for appropriate and positive behavior.
Discussion
The PIP assessment helped clarify the primary, secondary, and tertiary objectives of Klasse2000 and connect them to the diverse activities in the program. The PIP assessment was also helpful in the identification of CCPs. Even though we were aware that these CCPs exist, identifying and consolidating them has sharpened focus on the tasks at hand.
The PIP assessment and the findings of the Healthy Lifestyles Program Evaluation Workshop have confirmed the indicators in the new study and led us to acknowledge that in addition to school programs, there are many factors that can also significantly alter children's risk of obesity, including the home food environment. The common indicator "moving/exercising for 1 hour every day" defined at the workshop is the only indicator not included in the study, because an exact duration would be difficult to capture. Most primary schoolchildren, particularly younger ones, are not yet able to estimate time correctly, and most parents do not know exactly how much time their children spend moving or exercising at school, in day care after school, or in their leisure time with friends. Even questions relating to "playing outside" cannot be correlated directly with "moving, " since it must be assumed that most parents do not watch their children constantly during play. Some parents may not know with certainty if their children are playing soccer or a sedentary game.
The PIP assessment has provided an important foundation for future process evaluation. A new survey of parents and children is planned for the 2015/16 school year, and we are excited to bring the results of the PIP to these new surveys. A new, standardized survey will help consolidate and compare individual school reports. It will include questions about what parents have learned about the contents of Klasse2000 and through what channels, whether parents integrate the contents of the program into family life, and how satisfied parents and children are with the program.
Another task has already been completed. In the past, we asked schools registering for Klasse2000 certification to provide us with their analyses of the questionnaires completed by parents and children. This did not give us any indication of whether the schools reflected on the results and implemented changes, if required. As a result of our work with the PIP assessment, the questionnaire for certification has been extended. School directors are now asked to indicate the conclusions they drew from the responses, for example, regarding the implementation of the program or their communication with parents.
Conclusions
Developing the PIP diagram has helped us tie the objectives of the program to specific program activities and categorize them as primary, secondary, or tertiary. Identifying CCPs has enabled us to home in on key activities and processes, helping to improve our quality control system. Developing the PIP diagram also contributed to our team's rethinking of the purpose and benefit of the evaluation processes.
It is remarkable how a complex program can be illustrated in a single diagram explaining the program CCPs as well as its special features, conditions, and objectives, as well as factors driving effectiveness. We recommend that other school-based healthy lifestyles programs develop a PIP. Doing so will likely help challenge their thinking about their program, processes, and achievable objectives and the best ways to measure program impact.
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